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mmms 




BaO 


BaO 


Ba0+Ca0 


3fc*ftSft <gh 


0.052 
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(inch) 


1/4 
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3/8 


(mm) 


2 


6 


7 
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60 
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MS-13X 
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1 


1 


1 


ajP*^MME (ppb) 
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112 


41.5 


24.5 . 
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0.370 


3.394 
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2.03 
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So 

[»**2] BaOlM»*fcliBaOt±i:«a*** 



tantially underthe room temperature condition, it designates that 
it contacts with mixture { i makesthe BaO unit or BaO main as 
feature, removal method of moisture in the ammonia. 

[Claim 2] Installing purifier which has with BaO unit or mixture w 
hich makesthe BaO main column and filter media which is filled, .in 
ammonia line,the removal apparatus of water in ammonia which 
becomes. 



[OOOI] 
[0002] 



[0 0 0 3] 7> : E-7*l^'§'$+l'5^M^t 



[0 0 0 4] x*«j3S:7V*=7«3fciairfiit**»» 
7«ff©B*r***liHftW9.980%fil±-e*y» 

Tffci*»li2ppm - 0.5 ppm (SOOppb ) SST'fcS 

[0 0 0 5] ^1^4-2 9 24 1 3^$6irli, Z r - 
V- F o3^6tf6y^*-*«*TSHl>rXTI=3 0 0°C 

g (ff*L<l±1 00°Cgg) dfilvCTV'E-TfcStt 

5»aa<w*-*Lri^4. 1 oo o csg0SE£&ffli~6a> 

0 • z©«»0)«wa)»i6«lcfe^Ttt. i o o°C0)SS£ 
HtS-SfiCfclc^y, 7^=7*0>*»*2Oppb *S 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention from ammonia 
which includes water of trace amount, issomething regarding 
method which removes water to extremity. In addition it is 
something regarding equipment for that. 

[0002] 

[Prior Art] Regarding field in particular semiconductor industry w 
hich use high purity ammonia, light emitting diode of compound 
semiconductor and in order to obtain insulating film of nitrided 
filmutilization, we consume ammonia as nitrogen source in large 
scale, as forthe consumed amount yearly there is a increase 
tendency. 

[0003] By way, moisture as impurity which is included in ammoni 
a theoxygen atom which is included in water molecule being plasma 
reaction process, forms oxideof Si, becomes cause which causes 
yield reduction of device. Therefore, as for moisture 
concentration in ammonia which is used it is requiredthat it is a 
possible limit low level. 

[0004] As water removal method in industrial ammonia productio 
n process, method which does distillative removal and, There is 
a adsorptive elimination method which uses molecular sieves, 
high purity ammonia is produced by all companies respective 
method , but moisturewhere shipping and inspection value of 
ammonia purity is 99.999% or higher generally, is impurity isthe 
2 ppm to 0.5 ppm (500 ppb ) extent. Refining is assured by 
Prior Art to this extent of namely,. 



[0005] Heating getter alloy which consists o£Zt - V - EeJoJempe 
rature whichexceeds 300 JOmder. inert gasr after-activating, 
contaclmgW&tfi^^ in temperature (preferably 100 °C 
extent) under 150 °C, method which decreases "the water in 
ammonia to 20 ppb extent is shown in Japan Unexamined Patent 
Publication Hei 4 - 292413 disclosure . Because as for adopting 
temperature of 100 °C extent, this temperature preventsthe 
disassembly of ammonia satisfactory to be low and has activity 
forthe impurity removal in extent which is enough. Regarding 
Working Example of invention of this disclosure, vv^ater in 
ammoni ah as been decreased to under 20 ppb ammonia which 
includes thewater of 3 ppm under temperature condition of 100 
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rcfc&<* BaOliKft/OJ^A, caottBfc*;u-> 

[00 1 33 3K»»S»ftt<i:47>^-7fcLTtt, N 
H3 $Bgtf99.999%iy±T\ *»*#*3^5ppm - 0. 1 p 
pm (1 OOppb ) ?ifi[, il^f±2ppm - 0.5 ppm (5 0 0 
ppb ) aa»rt»tt©atfiK7> i E-7^»i8lCffl^6*l6 
o ±EBH*y <"Ct«LSx«:t^ ( 

fetitttl Oppm fig£T'T*&*Ui) , Hfi*ttxT*# 
£ft*#0<tt:&CJ:li, {&©*?*&££<, 



[00 1 4] fcatofcLTI*. (a) BabjM**fcli(b) 

tit »Kcaofc©a*ftaMH"c*y, c©i:£©;i 

£ 49a I c £ ft 5 b a o © SI § l i 5 o j u % fil ± T- $> £ c t 
#*Ll\ ft*1fc©»Wi. ft*. J*»fifci?©i* 

[0 0 1 5] *»»4«l*frSI±, ±K(a) ©*5l=Ba 

fc±E(b) ©£9l-B a O£Ca oir$-|c;l£L-Cffll> 
Sir, caO©/\V>^-ffffll=*y«li^rit»ai:r4 
C t ic & y . LHCaO ©*#»*# JB t ftttft 
<WH*j|l*o fcfcCaO©*rfc*#ffllfc4tt^Ji"C* 

|C B a O * 5 0^ JUHia±a*r * :t^»JL< ttSEft 



[00 1 6] Ba 0*#*fcliBaO*ifc-rSS^1*lli 



[001 7] ±lE3£**i3£*Lfc*^Ai:7-r^^T 
©*#£l$£Lfc«, $6|c£±©fc*>|::*©T35©»tt 



[Embodiment of executil. . invention] Below this invention is e 
xpiained in detail. As for BaO with barium oxide, as for CaO it is 
a calcium oxide. 

[0013] NH3 purity being 99.999 % or higher as ammonia which b 
ecomes water removal object, the5 ppm to 0.1 ppm (100 ppb 
) extent and usually commercial high purity ammonia of 2 ppm 
to 0.5 ppm (500 ppb ) extent it can use forideal water content, 
water content being many in comparison with above-mentioned 
range, it doesnot become inconvenient, but (If it is to a for 
example 10 ppm extent, ), exceeding limit, other impuritythere 
. to be many fact that water content becomes many, because itlacks 
aptitude as in first place high purity ammonia, there is 
restrictionfrom aspect. In addition water content being less in 
comparison with above-mentionedrange, it does not become 
inconvenient, but generally it is difficulty bring that kind of low 
water content. 

[0014] As packing, it can use mixture which makes (a) BaO unit 6 
r (b) BaO main. There being a (b) of the latter, mixture of 
especially CaOis important, as for ratio of BaO which is occupied 
in mixtureof this time it is desirable to be a 50 mole% or greater, 
shape of packing, powder and granule , may be molded article or 
otherwhichever. 

[00 1 5] Like above-mentioned (a) it is most desirable from moist 
ure removal efficiencyto use BaO with unit. In this case, it is 
possible to use, as powder to use it ispossible as granule and 
molded article. In addition like above-mentioned (b) mixing BaO 
to theCaO and uniform, when it uses, it becomes easy, to make 
granuleand molded article, with binder effect of CaO is utilized 
furthermore themoistufe removal effect of CaO without 
wastefulness. Furthermore even only CaO removal of moisture 
ispossible, but in addition to fact that upper limit of SV islow, 
moisture removal ratio becomes low. In order to show 
characteristic capacity of this invention, above-mentioned way 
the50 mole% or greater preferably it is requested then that it 
mixes BaO. 

[0016] Mixture which makes BaO unit or BaO main is used with th 
estate which is filled in column. As for size and packed height of 
column, there is many a thingwhich with for example internal 
diameter is made 20 to 50 mm extent with 1 to 3 inch extent and 
packed height,it is not necessary, but always inside this kind of 
range to be. Especially when making large flowrate 
correspondence, you-do not adhere toabove-mentioned range. 
Furthermore with later mentioned Working Example, in order to 
seekthe breakdown time, packed height it is made small making 
use of column ofintentionally small diameter. 

[0017] Purifier which has with column and filter media which are f 
illed isinstalled above-mentioned packing in suitabl e site of the 
ammonia line. As for ammonia which it supplies there is many a 
thing which is madethe gas, but it does not become inconvenient 
even with liquid. Following to this invention, after removing 

P.5 
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, *©7-b^uv*GC-Msict«tt : tSc:ti=*yff 
ofco Sfi(R#li5pph T*$>3o 

[0 0 2 8] <7^-7$0*#£>l&£> 
■Xf>l/^i (SUS3 16) r-T'ffc*5A(1a)|r3£« 
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[0027] [Measurement of water] Measurement of moisture concent 
ration in equipment outlet ammonia converted moisture to 
acetylenewith carbide , did by detecting acetylene with GC - MS . 
quantification limit is 5 ppb . 



* packed height 2 mm 

* packing and filled amount BaO powder (0 0^2g) ■ W/"', 

*SV " 120,000 hr' 1 <>V * Cr* ; 1 

*LV ■ " 6.73 cm/sec a 

* temperature room temperature <?- - iv 1 * ; 

* outlet moisture concentration 5 ppb or less . 
[0029] Working Example 2 

Besides below-mentioned condition is adopted Working Example 1 
was repeated. 

. * ammonia flow 550 ml/min 

* inlet moisture concentration 2 ppm 

* column nominal diameter 3/8 inch . 



powder (0.48 lg) 



* temperature room temperature 

* outlet moisture concentration 5 ppb or less 
[0030] Working Example 3 

Besides below-mentioned condition is adopted maJring use of BaO - 
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* packed height 6 mm 

* packing and filled amount BaO 

* SV 120,000 hr' 1 
*LV 20.2 cm/sec 



[0028] Removal of water in ammonia. 
Working Example 1 

BaO of powder as filler (Id) it contacted with BaO thepurifier (1) 
of Figure 1 which is filled, in column (la) which it is possiblewith 
stainless steel (SUS3 16) through ammonia where moisture 
concentration is 2 ppm . condition made below-rnentioned sort 

* ammonia flow 60 ml/rain 

* inlet moisture concentration 2 ppm 

* column nominal diameter 1/4 inch 
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L V (cm/ sec) 



20 



(°C) 



f 



6. 73 20. 2 



- . ( 

LV (cm/sec) 6.73 ' 20.2 2,20 

Temperature (°C) room temperature room temp 

erature room temperature 

Inlet moisture concentration (ppm) 2 2 1 



HSOTK^aa (ppb) <5 <5 
<5 

(hr) 64 64 



535 



Outlet moisture concentration (ppb) < 5 < 5 < 5 



Breakdown time (hr) 64 64 535 



*»I&£S (mg) 



55 



8 



[003 4] 
C*2] 



0. 370 



.3.394 1. 



<ns/g) 7.12 7.06 



Amount of moisture removed (mg) 0.370 3.394 1.5 

5 

Moisture removal ratio (mg/g) 7.12 7.06 5.8 

[0034] 
[Table 2] 



13X 

ftttfeSft (g) 

992 



CaO 



*5All?tfg (inch) 1/4 



MS-3A MS- 



1/4 



1/4 



Comparative Example 1 Comparative Example 
2 Comparative Example 3 

Packing types CaO MS-3A MS-13X 



0.1593 . 0.0914 0.0 ' Packing weight (g) 0.1 593 0.0914 O.0992 



Column nominal diameter (inch) 1/4 1/4 1/4 



ftil?tt£ GmO 10 
NH3 Sitfi (ml/min) 60 



10 



60 



10 



60 



Packed height (mm) 10 10 10 



NH3 flow (ml/min) 60 60 60 



S V (hr ] ) 



24300 24300 



2430 



SVthr* 1 ) 24300 24300 24300 



LV (cm/sec) 



73 



6. 73 



(°c) SiS 

3 

a 

AP*#«S (ppm) 1 



6. 73 



6. LV (cm/sec) 6.73 6.73 6.73 

S Temperature (°C) room temperature room temp 

erature room temperature 



Inlet moisture concentration (ppm) 1 



1 
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themixture which makes/" * 0 main column and filter media which 
isfilled, is possible. fact ft. igh performance semiconductor 
product is created efficiently tothe ammonia line. In addition, if 
ammonia which passes large type purifier of large, 
flowratecorrespondence is stored with clean tank, stability of high 
purity ammonia supplybecomes possible even with flow of factory 
scale. 



(1) -affi*. (1a)-*5A, (1b)-;7U7-f JU*, (1c) 
-jl-fVJ-rJl*, (1d)-»«*. (1e)-«¥», (2) »• 
7>*-7fflU (3) -7>*-77-fX (4) -jMW-f 



[Hi 1 




[Brief Explanation of the Drawings)] 

[Figure 1] It is a front view of purifier (1) , part is shown with cros 
s section. 

[Figure 2] It is a flowchart of water removal equipment which inst 
alls purifier (1) of Figure 1. 

[Explanation of Reference Signs in Drawings] 

(1) ... purifier , (la)... column, (lb)... prefilter , (lc)... mainfil 
ter,(ld)... packing, (le)... mounting section and (2) ... 
ammonia source , (3) ... ammonia line ; (4) ... analysis line 



[Figure 1] 
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[M2] [Figure 2] 
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